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ABSTRACT 



Hlrschl^ Harry Hamel, M. S., Purdue University, June 1965. Some 
Economic Considerations and a Procedure for a University Cost Study . 
Major Professor; Jay W. Wiley. 

The research of this thesis is an inquiry into the economics of 
a university. This inquiry examines the nature, product, expenses, and 
Income of a university so that all can be inter- related to develop an 
analytical frame of reference. The approach is micro-analytical, descrlb 
Ing how any one university might analyze its operations. Following Is a 
summary of this examination: 

1. The nature of a university is an environment for learning. 

2. The product is the Intellectual growth of those who partici- 
pate in the environment, namely students and staff. 

3. This product is essentially Intellectual, and therefore it 
can not be quantified. 

4. Instead of assigning the costs directly to the product, they 
are assigned to a quantity that represents the product . 

5. The quantity used In this analysis is the class, defined 
as the meeting of students and teacher. 

6. It was found that three types of students can be served by 

a university, thus requiring that the environment for learn- 
ing and the classes be separated into three processes: 



a. The Degree Process 















several operating periods. The exact combination of operating periods 
is dependent on the university's system: semester, quarter, or tri- 

mester. The procedure describes a methodology for allocating and dis- 
tributing both the direct and indirect expenses. 

Finally the implications of this procedure are examined to show 
how the data can be transformed into a number of useful studies of 














i 



I 

I 

I 

I 

I 

E 

t 

I 

I 

I 












vlli 



1 



both present and future operations* Included In this topic are the 
following: 

1. An examination of the factors that Influence the cost of 
the classes; 

2. A presentation of a model for simulating the operations of 
an environment for learning, showing how future expenses 
can be estimated based on a changing student population; 

3. A discussion of per*student cost comparisons, either intra- 
Instl tutlona lly or Intcr-insti tutlonally , based on the shape 
of the production functions of the units being compared. 
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1. INTRODUCTION 



Onc« of gocltty'! moit presiing problem! today la financing higher 
education. Additional fundi are required for the training of increas- 
ifig number! of atudenta, but both the literature on financing higher 
education and preaent accounting practices of universities are barren 
when the social scientists, prospective donors, or governmental agen- 
cies try to measure these needs in quantitative terms. The following 
views are representative of the present state of affairs: 

"The financial problems of higher education... are consid- 
erably complicated by a lack of adequate systems of accounts, 
budgets, operating data, planning technique, and general 
budgetary disciplines..."^ 

'thir institutions teach accounting yet many of them have 
second rate bookkeepers and inadequate accounting systems. 

Often cost accounting is a part of the curriculum but the 
educational administrator would not conceive of utilising 
it in connection with his work."^ 

The objective of this work is tiro-fold; 

1. To develop a methodology capable of translating a university's 
statinnent of income and expense and other descriptive data 
into an analytical framework; and 

2. To introduce the concepts of marginal cost functions into 

iU * 

the framework so that predictions of fiscal requirements are 



"An Economist's Overview", Phillip H. Combs, Financing Higher Educa- 
tion 1960-70 , McGraw-Hill, New York, 1959, p. 22. 

^ "A State Official Speaks Up", Edward J. Bolling, College and Univer- 
sity Business , McGraw-Hill, New York, November 1960, Volume 29, No. 3, 
p. 55. 
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based on each institution's unique policies and practices. 



These objectives necessitate a publication that has both the 
characteristics of a Book of Principles and a Manual of Instructions . 

The appro«»ch to the problem Is micro-analytical, that Is, it 
focuses on what a single university might do to anticipate its fiscal 
requirements. A macro-analytic or aggregative approach, on the other 
hand would concentrate on estimating the future needs of higher educa- 
tion for the United States. Professor Seymour E. Harris's recent con- 
tribution probably best typifies the latter approach.^ 

The first requirement for this task is to have a workable defi- 
nition of a university. One such definition is provided by President 
Kerr of the University of California.^ 

He gives us a key to an economic analysis when he defines a 
university as "... a mechanism - a series of processes producing a 
series of results - a mechanism held together by administrative rules 
and powered by money. These processes are essentially intellectual 
and the product is knowledge. As a consequence, the output does not 
lend itself to quantification. An economic analysis, however, is an 
abstraction, and as such need not literally be descriptive of the 
processes. The fundamental requirement is that the analysis illustrate 
the economic factors at work in the activity and show how each facto'r 
interacts with all others to produce the process. Instead of invest- 



Hlgher Education; R esources and Finance . Seymour Harris, McGraw- 
Hill, New York, 1962. 

4 

Uses of the University. Clark Kerr, Harvard University Press. 
Cambridge, 1962. ' 

^ Ibid, p. 20. 
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factory approach Is to analyae the Input factors for the environment 
that produces this output, omitting any value Judgments about the quality 
of the environment or the quality of the physical or human output. 

A university encompasses a diverse array of activities: besides 

doing teaching and research, it operates car pools, presses for pub- 
lishing books and journals, hotels, clinics for every conceivable 
ailment of roan and beast, residence halls, cafeterias, machine shops, 
computing centers, and programs for entertaining alumni, students, and 
staff. This description can serve as a point of departure. All that 
Is needed for an analysis Is a frame of reference that takes into 
account all these activities. 

Definition of the Processes 

Because of the nature of a university, teaching and research are 
the central activities of all the processes. Other activities. In one 
way or another, are Implementary to teaching and research although 
admittedly some of them are quite remotely related. That Is to say, 
students are Involved In all processes of a university. If an activity 
Is not part of teaching and research, or not Implementary to them, or 
does not Involve students, then It must be separately categorised and 
analysed. Specifically excluded on these grounds are '’research In- 
stitutes" that conduct research for non-unlverslty organisations, with 
a professional staff that Is not Involved with supervising graduate 
students. Also excluded are the so-called "public service" aspects 
of activities related to teaching and research. This public service, 
most conmionly found in clinics, represents a residual of both Income 
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end expense which cennot be Imputed to teeching end reseerch^ snd there* 
fore Is outside the framework that will be discussed In this thesis. 

The students In the university environment are participants, not 
products, and the number and classification of these students have an 
effect on the costs of the environment as will be shown. 

Three basic processes of the university environment can be Identi- 
fied . 

The Degree Process 

This process Involves students registered In a field of study 
leading to a degree or certificate with the degree objective being 
reached when the students have satisfactorily completed a series of 
courses. Normally two years are required for completion of courses 
required for a certificate, four years for completion of the require- 
ments for a baccalaurate degree. Additional years and courses beyond 
those required for a baccalaurate degree are required for a master's 
or doctorate degree. 

The Conference and Correspondence Process 

This process Involves students who register for a specific class 
or set of classes, usually conducted Intensively for a period of weeks. 
Students In these programs do not receive a degree or certificate 
corresponding to those given In "The Degree Process". Other titles 
for these activities are Adult Education or Continuation Services. 
Conference students normally come to the campus for Instruction while 
correspondence students usually work at home. 
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The Field Service Process 

This process involves students who have highly specialized interests. 
The teacher usually goes to them instead of having the students come to 
the campus. Agricultural extension is probably the most common example 
of this process, although there arc others. 

This thesis will devote itself almost completely to the analysis 
of "The Degree Process". The plan of the work is to set forth an 
analytical framework in Chapter II, lay out the detailed cost analysis 
procedure in Chapter III, and discuss some of the implications of the 
procedure in Chapter IV. 

The examples and illustrations came from Purdue University’s 
cost study of the 1962-63 fiscal year. The procedure has been developed 
during the past ten years with the writer's effort having been added to 
the contribution of others^ here. 



^ Prof. John W. Hicks and Mr. Wesley Arden. 
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II. THE ECONOMIC FRAMEWORK OF "THE DECREE PROCESS 

The purpose of thi. chapter la to set forth the economic framework 
in which -the Degree Proces." will be conaldered. Thl. framework then 
will become, In the next chapter, the model upon which the analysis of 
student, staff, and financial data will be erected. By analysing -the 
Degree Process" in this manner. It Is possible to determine which dat. 
are relevant and how they may be utilised In analyses and projections. 

The following assumptions begin the development of this framewor 

1. The university’s primary product is the intellectual develop- 
ment of those who participate in -The Degree Process", namely 
students and tdachers. In other words the central activity 
of the university Is teaching and research; 

2. Since this product Is Intellectual, It Is impossible to 
quantify the output directly. Instead the costs are assigned 

to units that represent the out£ut. 

3. The unit chosen for this analysis is the class, defined as a 



meeting of students and teachers. 

4, The production function of a university Is expressed 

relationship between the number of classes and related ex- 
penses. Figure I portrays graphically the functional rela 

tlonshlp . 




Figure I is illustrative of the production function of "The Degree 
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Process". The operating period refers to a semester,, quarter, or other 
length of time In which students and staff are organized for a series 
of classes. There are four operating periods in a fiscal year for a 
university on the quarter system. There are three operating periods in 
a fiscal year for a university operating on a semester system: two 

semesters of equal length plus a summer session. The trl-mester system 
also has three operating periods in a fiscal year, but they are of equal 
length. 

The distance 0-a In Figure I represents the fixed costs which are 
Incurred whether or not there are any classes being offered. 



Point b represents that level of variable cost and output which 
is necessary to start operations. Several classes are the least number 
that a university can offer for the smallest ’possible number of students 
in "The Degree Process", given the fact that each student enrolls in 
several classes each operating period. The line 0-b has a fictitious 
quality, since It is not possible to have any production less than b'. 

The line b-£ represents the usual operating range for a university, 
and the slope of this line is dependent upon the classification of stu* 
dents anticipated In the planning period. If the classes are to be 
offered for undergraduate students, the slope will be rather gentle. 

If, on the other hand, the classes are for graduate students, the 
slope will be much steeper. 

The three most important factors that influence the variable cost 
for a class are (1) the salary of the teacher, (2) the time needed to 
teach the class and (3) other variable supplies or expense Items. In 
general graduate classes have higher costs than undergraduate because 
the teachers of these classes have higher salaries, they need more time 
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to prepare for teaching, and more expensive Items are required. In 
general, therefore, each class for graduate students is more costly 
than for undergraduate students. 

The distance 0«d (Figure 1) represents the maximum number of classes 
that can be offered in the planning period under study. In order to 
reach this maximum, classes would probably have to be offered at night 
causing an increase in utility expense. The classes would probably be 
taught by part-time staff who would need an extra salary Inducement to 
teach them. Thus variable costs would rise as the output approached d. 
This condition is indicated in Figure 1 by the up-turn in the variable 
cost curve beyond point c. 

The components of variable cost Include all labor and supplies 
directly assigned to the output with the understanding that the quantity 
of both can be adjusted to production requirements within the planning 
period. Since most of the staff members in a university have tenure, 
there is some question about calling the salary expense for these staff 
members a variable cost. Clearly their time and salary expense are 
assignable to classes, as will be shown. 

It must be realized, however, that a university is a continuing 
activity. There will always, therefore, be a demand for the staff 
members services. The variable quantities are the marginal cases; that 
is^an extra staff member may or may not be hired depending on the ex- 
pected need for additional classes or alternatively a part-time teacher 
. is added for one or more classes that are necessary but unforseen. It 
appears that the term "variable cost" can be applied to the staff 
members who have tenure, though it is clearly not the parallel of a 
profit-seeking enterprise. Even in the latter case, long-term labor 
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contracts, esculator clauses, quaranteed annual wages, and the like 
remove some of the variable character of labor. 



Figure 2 Is derived from Figure 1. Only the average variable and 
marginal cost curves have been drawn, since the average total cost curv 
will have the same characteristics as the variable (though it will not 
be parallel to the average) . 

Again the distance b'-c' represents the usual operating range, and 
the shape of the average variable cost curve between these two points 
is dependent on the slope of b-£ in Figure 1. The marginal cost curve 
is a horizontal straight line because the rate of change of cost with 
respect to classes is constant throughout the b'-c' range. 

The reason the average variable costs decline while the marginal 
costs remain constant is related to the relative magnitude of the two 
costs at any level of output in the b'-£' range; the marginal costs 

I ^ 

are significantly less than the average at b*, after which the dif- 
ference becomes less and the two curves approach each other and become 
equal at c*. To the right of £*, both average and marginal variable 
costs rise with marginal rising much faster than average. The reason 
for this reversal of the position in the two curves is the fact that 
marginal costs have had to become larger than average costs to induce 
the upturn to the right of c ' . 



The purpose of production functions and the average /marginal 
concepts is to give an insight into the cost-output relationships of 
an activity; that is, to describe the effects of changing the level 



t 



Average and Marginal Costs 



Policy Implications from the Cost Analysis 
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of output given the else of plant and the costs of the factors of pro- 
duction*^ The ideas are all related to planning a present and future 
course of action. 

The foregoing statements have been concerned exclusively with the 
costs of production, Ignoring an analysis of Income. In a profit seek- 
ing enterprise, the quantity of output for maximizing profit considers 
both the costs of production and the Income resulting from the sale of 
the product. On the other hand, a university is a non-profit-making 
activity. A minimization of costs, ceteris paribus . Is desirable 
since both Income from student fees and the other sources will then 
be minimal and education offered at the lowest possible cost. There 
Is no need to have an Income greater than expenses for a non-profit 
activity. 

One of the ways to minimize costs Is to have enough excess 
capacity In the physical plant so that the number of classes does 
not exceed the point at which the minimum average cost per class is 
reached. It seems desirable, however, to have the operations approach 
the minimum cost per class; an Increase In efficiency (as measured by 
the ratio of the actual cost per class to the minimum cost per class) 
can be brought about by increasing the number of classes to £*. 

Further^ the analysis Illustrates the need for careful planning 
of both plant and operations, such that the 0-£* is nearly equal to 
0-d*. For example, a university may have sufficient classroom and 
laboratory space to double the number of classes, but there is Insuf- 
ficient office space to house the additional staff members. If the 
decision Is made to expand operations to the maximum, additional funds 
will be needed to balance the amount of space devoted to classrooms, 
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laboratorlcii and office apace becauae of l»propar planning. The 
•Itarnativa it to incraaaa the coata of operation! by renting apace 
(or using apace that is unusually expansive to maintain, if available) 
and permanently operating in the c'-d range. 

This apparatus also provides guide lines for the long*range plan* 
ning of the proper sise of a university. Assuming correct planning of 
the physical plant, the implications are that a university can grow 
indafinitaly from a study purely of the economics-of -operations . It 
may be that dis-aconomies of else exist in the management costs, but 
thia condition can only be observed and not forecast. 

A Further Marginal Concept 

The fact that the number of classes is not directly related to 
the number of students leads to a further marginal concept, different 
from the one discussed previously. This is an expression of the In- 
divisibllity-of-factors (or "lumpiness") problem with which economists 
are familiar. Its application can be illustrated by examining Table 8, 
"1962-63 Income & Expense Statement", which shows a total course expense 
of $82,990 or $430 per student on the average for Electrical Engineering 
students in one semester of their sophomore year. This other marginal 
analysis can be investigated when the answer is sought to the question, 
'^fhat would the cost have been if there were 200 students Instead of 
193?" Obviously the per student cost would decrease (by 7 x $82,990/200 
X 193) the total course expense remains the same . For the total 
course expense to remain the same requires that the classes already in 
existence absorb these seven additional students without any more classes 
being formed. If the seven students caused an increase in the number of 








I 















elapses, than the nsgnltude of the increase In the total course expense 
will depend on which specific c lasses were added. In order to detensine 
whether or not additional classes ssist be fomed, it is necessary to 
exasiine whether or not excess capacity exists in the classes being offer- 
ed. This question then raises the issue of the class sise policy (for 
a specified percentage of a full-time staff members' time) that is appro- 
priate for the various types of classes. 

Discussion of the Class Sise Policy 

The class sise policy is a subjective Judgment that is made by 
each department that offers classes. While the judgment is subjective, 
there are certain factors that are usually considered when the policy 
is decided. They are listed below. From the point of view of this 
analysis, this is a fixed policy which can be stated in various ways, 
as will be shown. 

There are three general types of classes: non- laboratory, lab- 

oratory, and thesis research. It is necessary to treat each separately, 
because they have special characteristics which are directly related 
to the class sise policy. 



Non-Laboratory Classes 

The class size policy for this type of class is dependent on how 
frequently the teacher must review the written work or personally inter- 
view the students, how important class discussion is for the learning 
process to be fully exploited, and what other personnel or devices 
can be employed to assist the teacher either during or outside the 
meeting of the class. The amount of time required for class prepara- 
tion is independent as far as the class size policy is concerned. 
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Each count and claat thaoratically hat a unique alae, expretaad at 
a flaxiblt quantity (e.g., any nuaber of students up to 250) or an 
Inflexible quantity (e.g., 20 students is the absolute naxioHisi; if 
21 students enroll, tvo classes oust be fonsed) . Another way of 
viewing this issue is to separate these classes into (a) a "large" 
class and (b) a "snail" class to consider the importance of the 
staff time per student. 

(a) A "large** class, approximately 50 or more students. 

The opportunity to conduct a class of this size means that 
the staff time per student is not a quantity that is im- 
portant. This consideration does not imply that the teacher 
is not important or any teacher will do, but the issue is 
that the lecturer *s impact can be divided up among n 
number of students without seriously diminishing the value 
of the material being presented. 

(b) A "small" class, less than 50 students. A class that 

must be small has the requirement that the teacher*s impact 
is important in relatively large (but perhaps unmeasurable) 
quantities per student. VHiy this is true is related to the 
factors listed above. 

Figure 3 has been prepared to Illustrate the relationship between 
numbers of students and numbers of classes based on a flexible class 
size policy. The assumption is that 20 students per class is *'best" 
but up to 30 students will be acceptable. If 31 students enroll in 
the course, two classes will be required under this policy. 


















Laboratory Claases 

In general laboratory classes are offered to give students a 
specialised type of manual training or practical experience. These 
classes usually have a low class size policy (10 to 20 students per 
teacher) in order to produce safely and effectively the desired result. 

Thesis Research 

In general research in universities is sponsored by the government, 
federal or state, or private companies. The supervisors (teachers) of 
students doing thesis research, therefore, must spend a significant 
amount of time with these sponsors becoming acquainted with their 
research problems. In addition, the supervision of the thesis re- 
search itself is labor-intensive, requiring time-consuming direction 
of the research and review of the thesis. Both of these considerations 
imply that any one staff member who is qualified to supervise thesis 
research can only be assigned a small number of students. An increase 
in the number of students, therefore, requires a substantial increase 
in staff time and concomitant expense. 

The question then of which additional classes (if any) have to be 
created can only be answered by considering the impact these seven 
Electrical Engineering students will have on the courses they select. 

The marginal cost could be anywhere from zero to the cost of adding 
one class in each course Involved. 

Final Cost Considerations 

The cost implications of class size policy are an extension of 
the cost-per-class subject. It was treated separately for purposes 
of exposition only. This approach permits an analysis that determines 
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whether or not the level of operetlone it tt a minimum from • cost 
per clett point of view, end then recognises that sdditiontl students 
in s cists csn still further reduce the svsrsge course expense per 
student. Cost centers sre the students clstsified in their field of 
study end level, end sll expenses must ultimstely be relsted to them. 

The roarginsl costs involved in the class sise consideration are 
not as readily computed as those in the cost-per-class apparatus. A 

simulation model of a university is required to give answers in quan- 

% 

titative terms. This model can be constructed from data about each 
course and class. Including the variable cost factors and the class 
size policy. Into this model are Introduced varying estimates of the 
number of students by field of study. The output will then give costs 
in relation to some base operating period. The changing student mix 
will produce costs that can guide admissions policy, student fee 
policy, and show the growth of the various departments in terms of 
staff time, salary expense and the other variable costs. 
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111. THE COST STUDY PROCEDURE 



In Chapter II a basic framework for analyzing the cost of "The 
Degree Proceis" has been set forth. In this chapter the details of 
a cost procedure consistent with that framework will be presented. 

The cost procedure is designed to allow maximum flexibility with 
respect to the use of the data. Essentially the approach is to examine 
ttie basic physical unit, the class, and use it as a "b'jilding block"^ 
to construct the costs of the environment for learning. Development 
of the "building blocks" first in physical terms and then in cost or 
dollar terras permits analysis of the costs of the environment under 
varying price levels, policy changes, or numbers of students. Thus 
the data developed may be used In prediction and analysis rather than 
merely in reporting historical costs. The methodology also permits 
accumulation of historical data by course, by fields of study, or In 
any other way that may be desirable. While one report from the cost 
analysis may well be the computation of an over-all "cost per student 
by level", that report is only one of a multitude of sets of data 
which fsay be compiled. 



The analysis requires that there be at least seven general cate- 
gories of expense and five of income. The classification generally 

^ "Making the Best of Limited Resources", J. W. Hicks, College & Univer- 
sity Business , McGraw-Hill, New York, Volume 23, Number 6, December 1957. 



Overview of the Data Requirements 
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1. Student Pees 



2. Governmental Appropriations 



3 . Endowment Income 



4. Miscellaneous Income 



3. Departmental Income 



An analysis of the student fee income is a necessary part of the 
cost study. It is difficult to make any general statements about 
governmental and endowment income, as the importance, and therefore 
relative magnitude, of these two categories Is related to the type of 
institution - public or private. These two income categories are the 
supplements to student fees that society contributes to higher educa- 
tion. This procedure will Illustrate the general principle involved 
in the analysis. Miscellaneous and departmental income presumably 
represent off-sets to various categories of expenses and therefore 
can be credited to them. 

The information on Income and expense should be established on an 
accrual basis so that the figures represent actual conditions for the 
period under study. Accrual accounting is the minimal requirement for 
fiscal data; the ideal would consist of an accounting methodology that 
parallels what is called "volume-cost analysis" or "variable budgeting" 
in an Industrial enterprise . Accrual and volume-cost accounting are 
designed to relate fiscal and production data. Only when these two 
are correlated will it be possible to have accurate information on 
income and expense in any operating period. 




^ Ibid 

10 Profit Planning through Volume-Cost Analysis , J. Y. D. Tse, The 
MacMillan Company, Hew York, I960. 
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Deprectatton of buildings and equipment should be Included also In 
order to show the costs of utilizing these assets on an annual basis. 

In most Institutions this Information is not available, but If it were, 
the appropriate charges would bo expressed In the study. 

In addition to the annual financial data, it Is necessary to have 
statistical data for each student registered In "The Degree Process" In 
the operating periods under study, reporting the student’s field of study, 
level, and the courses selected. "Student level" refers to freshman, 
sophomore. Junior, or senior If an undergraduate. The graduate level 
Is divided Into two categories of students: those taking courses ex- 

clusively and those working on their thesis research. Payroll data 
for each operating period must Include for every staff member the salary, 
fringe benefits, the terms of employment (full or part-time), and the 
department to which the salary is charged. Assignment reports from 
the teaching and research departments in "The Degree Process" are 
required, showing details of who teaches what classes, and what other 
assignments (If any) the staff member may have. 

Developing the Direct Costs 

since teaching and research are the central functions of a univer- 
sity, the meeting of students and teachers Is the unit that best repre- 
sents the fundamental economic activity in a learning environment. The 
term "teaching and research" In a university defines the activities of 
the professional staff, and in reality they are inseparable. A rather 
arbitrary division is made as a part of the direct cost analysis: but, 
as will be shown, the expenses are Uter combined. Whenever the staff 
meets with students for the purpose of teaching and learning, the term 
"class" Is used to describe this meeting, whether there are 500 students 
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(as in a large lecture) or one (aa In thesis research) . In either case 
the analysis of the class involves a large nunber of cost factors, 
especially in ”The Degree Process”. The analysis described in this 
chapter will assume th4it the teachers' salary expense (earnings plus 
benefits) is the only direct (variable) cost. This assumption ignores 
the fact that classroom and laboratory supplies are sometimes required 

and are therefore also a variable expense. 

An analysis of the class in "The Degree Process” requires that 
statistical information about students and staff be available. One 
source of information is the Registration Report. An example of 
which in Table 1 lists data for 13 agricultural engineering students 
in their sophomore year; it illustrates the requirements for student 
data. This registration report was listed from records which are in 

t 

sequence by students' field of study and level, and the complete re- 

i 

port for one operating period or semester shows similar details for 
all students in the various fields of study and levels. 

By sequencing these same records on subject and course, the total 
number of students in each field of study and level can be determined 
for each course. The Course Enrollment Report (Table 2) lists an 
example of this sequence. The student records provide the necessary 
data for the direct cost procedure, and the Departmental Report on 
Staff & Space Assignments (Table 3) Illustrates the report that inter- 

relates student and teacher data. 



The example of this report shown here for chemistry lists courses 
100 and 116. The latter is subdivided into lecture, recitation, and 




Uboratory coded under the heading "Type” as 1, 2, and 4. Chemistry 
116 has two classes for the lecture and six each for the recitation 

and laboratory. 


















Table 1 

1962-63 Registration Report 
For Agricultural Engineering Studenta In one Seaeater 
In Their Sophomore Tear 
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TabU 2 

Court* lorollMikt Mport 
for MtTH 161 In Flrtt Stiuttttr 1962-63 



SCudente 
Flo Id of Study 

Airlculturt 


Total 

22 


Fr. 

19 


Soph 

2 


Foret try 


3 


3 




Aero Engineer 


1 




1 


Freeh. Ingr. 


1016 


982 


3A 


Selene* 


273 


240 


29 


HttheeMtlca 


1 


1 


r 


Indue. Iduc. 


2 


1 




Fhya. Id. For Men 


1 




1 


Hum Iconoalca 


6 


3 




Teoportry-Under Grad 


20 


19 


1 


Teegtorary-Grad 


1 






Grad - BCHH 


2 






Grad - INTO 


1 






Grad • BIOL 


2 






Total Enrollnent 


1331 







Levi of tht Studenf 

Junior Senior Crtd I Crtd I| 
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1 
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Tabla 3 

DEPARDfEMTAL REPORT ON STAFF & SPACE ASSIGNMENTS 



i«t S«— tT 1962-63 



Sasslon 



Ufavctf 



Cavpus 



Subject Fleld__ 
Page l_ 



Chealetry 



No. 21 



of 30 



Pages 



1 


2 


3 


4 


5 


6 


7 


8 


Court# 






Tlae: 


No. 


Building 


Nuieber 


Contact Inatnictor 


Nuaber 


Type 


Section 


Days and Hours 


Hka 


6 Rooa 


Students 


Inlt. 1 


1 Last Naae 


100 


1 


01 


H H ? 8:30 


16 


CH 104 


88 


R.C. 


Reiter 






02 


M H F 3:30 


16 


CH 104 


81 


R.C. 


1 Reiter 


116 


1 


01 


N F 12:30 


16 


CH 200 


119 


J.H. 


1 Carter 




2 


01 


T 8:30 


16 


CH 160 


22 


T.R. 


1 Flake 






02 


T 8:30 


16 


CH 221 


20 


J.D. 1 


1 Reedy 






03 


T 9:30 


16 


CH 320 


17 


J.B. 


Pauach 






04 


T 9:30 


16 


CH 361 


22 


T.R. 1 


1 Flake 






05 


H 12:30 


16 


CH 420 


18 


J.D. 1 


1 Reedy 






Ob 


U 1:30 
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CH 160 
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J.B. . 


. Pauach 
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01 


U 07»08»09 


16 


FUA 2-25 


22 


1 

T.R. 
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H 07»08»09 
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FHA 2-23 
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J.D. 1 


1 Reedy 
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W 07»08,09 
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FUA 2-15 


19 


J.B. 


Pauach 
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FUA 2-25 
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T.R. 
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16 


FUA 2-23 


18 


J.D. 

1 


Reedy 

1 
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16 


FUA w-15 

y' 


20 


J.D. 1 

1 
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Pauach 

1 

1 
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The date in Table 3 are keypunched and merged vlth information 
about the varioua claaaea contained in the Claaa Teaching Requiremanta. 
Table 4 illustratei theae tequirementa for chemiatry, ehoving the number 
of claaa houra per week each claaa meeta and eativkitea of the amount of 
ataff tiaie needed to teach each claaa. The eatimatea were determined by 
conference with the department head and obaervationa of hia previoua 
practice in aaaigning ataff. Two aample calculationa ahow how theae data 
are proceaaed to compute the Preliminary FTE (Full Time Equivalent) Staff 
the eatimate of the amount of time a full-time peraon will usually apend 
in teaching thia claaa. 

When theae requirements have been merged with the assignments from 
the Assignment Report, a staff service report is produced showing in- 
formation about each of the classes assigned to the various staff members 
Figures 4, 5 and 6 illustrate these reports. The service reports are 
sent to the department* head for Inspection, correction, or approval. By 
making appropriate entries in Part C (the bottom 1/3 of the Report) he 
indicates hia judgment and other assignmenta if appropriate. Since the 
department head is the one who makes the assignments, it appears proper 
that he should be the one who audits these estimates. The alternative 
is to have the staff member make the estimates on the distribution of 
his time iimong the various assignments. This approach has the dis- 

A similar procedure was developed and published by Dean F. J. Kelly, 
"Adequate Cost Analysis as a Basis for Budget Making" (Journal of Educa- 
tional Research . 1923, Vol. VII, No. 4, pp. 410f). His concept is based 
on the assumption that each dean or department head's best policy is to 
assign staff in such a way that all full-time persons will have equal 
time-consuming assignments. Any deviation from this policy is a dis- 
equilibrium situation and in the long run will be changed at the insist- 
ence of the staff member. Part-time ataff also will be assigned duties 
equivalent to their terms of employment. 
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Table 4 

Illustration of Class Teaching Requirements 
for Chemistry Classes 



Course 

No. 


Type 


Class 

Hours 


Full Time Equivalent 


Staff 


Class 

Hours 


Preparation 


Per Student 


100 


1 


3.00 


.075 


.300 




116 


1 


2.00 


.050 


.100 




116 


2 


1.00 


.025 


.013 


.001 


116 


4 


3.00 


.075 


.025 


.006 


117 


1 


2.00 


.050 


.200 








Sample calculation: 

1. Assume a teacher has one class of 21 students in CHEM 116, Type 4 (Lab). 
Then the estimated time is computed: 



Classroom Time 
Preparation 
Per Student: 21 x .006 
Total for one class 



• .075 FTE Staff 

• .025 

• -126 

.226 FTE Staff 



2. If the teacher had two classes of 21 students each, the estimated 
time would be: 

Classroom Time: 2 x .075 • .150 FTE Staff 

Preparation Time ■ .025 

Per Student Time: 2 x 21 x .006 ■ .252 






Total for two classes 



.427 FTE Staff 
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advantage of Introducing peraonal preferences, which may or may not be 

the same as the department head who makes the assignments as a part of 

1 

his administrative responsibilities. Further, these estimates can be 
used to forecast staff requirements in future operating periods if they 
are based on a knowledge of the department head's policy with respect 
to assigning staff time to classes and his class siae policy for the 
proper number of students for each class. Figure 4 presents a report 
for a professor in electrical engineering who is teaching a three hour 
graduate level course, 39SG, supervising four students in their thesis 
research, course 699, directing a research project, and planning a 
departmental seminar. The last two assignments have been written In 
by the department head. 

Figure 3 is a service report for an Instructor in modem languages 
who devotes 100 per cent of his time to teaching classes; Figure 6 Is a 
report for a half-time graduate assistant in chemistry who teaches 
recitation and laboratory classes in general chemistry. 

The payroll records provide the earnings data for each member of 
the staff plus an indication of their participation in the various fringe 
benefit programs. From the point of view of the university, the salary 
expense for each member Is the sum of his earnings plus whatever benefits 
are paid for him; that Is payments to the Federal Insurance Contributions 
Act, retirement, and group Insurance programs. Also, a statement as to 
the terms of employment between the staff member and the university is 
required as an FTE Staff percentage, usually 100 per cent, 75 per cent, 

30 per cent, 23 per cent, for this operating period. 

The non«teaching assignments listed in Parts B and C on the service 
reports are keypunched and consolidated with the staff payroll data and 
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To Hoods ot Doportmontsi 

Tho complotion of this Report for tho staff mombor listed wili provide data for the Univorsit/s request for 
funds from the Stote. Therefore p/ease reviews the instructions corofully before competing it. 



A 



The teaching assignments for the current semester or session ore listed below os submitted by your de- 
portment on the Master Class Organization Report. If there hove been any changes in these assignments, 
indicate the current status. 



CMWUS 



COURSE DATA 



stn«ci 

r«io 



EE 

EE 



NUMUI 
4 Surf II 



595G 

699 



cuu. 



1 

9 



Houn 



3.C0 



SIUMNIS 



31 

A 



3TAL PREL. FTE STAFF 



E 



CtASS DATA 



NO. Of CUSUS 



1.00 

1.00 



WfUS 



16 

16 



mUMINMf 
M i. $UH 



• 330 

• 250 

• 580 



Since the Master Class Organization Report provides information on contact teaching assignments only, it is 
necessary to supplement this information if port A does not represent all the assignments to Instruction. 
List in section 1 below any additional assignments to regular course instruction, specifying each course and ^pe 
of ejoss served and the nature of the service, such as supervising or coordinating instructors teaching a multiple- 
section course, or such os teaching assistance - grading papers, preparing laboratory materials, etc. In section 2 
indicate counselling assignments, and in section 3 indicate thesis research activities. 



c 



CAMTUS 


50I»CT 

iltiP 


couRse NO. 


TYPE 


OCSCRIU ASSiGNAAtNTS A INTeR APPtOfRIATe % fOR lACH ► 


KTwmTOW 

r JX SlAfF 














COUNSfUOl rO« SCHOOl (CURRICUIUM). INOICATI STUDENT lEVFI If WITlNfNl **sl*.l! 


1 

1 


fOR MAFF IN ADVANCEO'OEGREE ACTIVITIES: If Ihii individual igrvti on 698 ond 699 committw, or aiiiiti in i 
thaiU r4i4orch that ii not fpwnfd by oiiignmonti in A obovt, luch oi th 4 Mi rtoding. condidoU •Rominotioni, | 
rtitorch ouiitonct, ntc. nntnr % ^ 

■ — - - ■ _ A. ■ _ 



% 



f this staff member is employed full time by the University this session including all assignments, 
write 100 here; if half-time, write 50; etc 

THE ABOVE PERCENTAGE IS SUBDIVIDED APPROXIMATELY AS FOLLOWS; 

INSTRUCTION, For all of A and B above % 



RESEARCH, Organized (Project Number -fA ~7fo 



.)• 






RESEARCH, Departmental. Describe 



% 



PUBLIC SERVICE. Describe 



ADMINISTRATION in this (or 

Chtek Dutitii 

•.•. G«n«rol Otpf Adm. 

IM9. Stipgrviftton 

ScMdul* Otpuly 

ASSIGNMENTS OTHER 



Spec* 0«puly 

Mgmi. - Equip 4 Suppitci 

Qih» f_ ■ - ^ 

THAN ABOVE 



) department : Zil % 

Advon^ flonning 4 Dtvtiopmvnti ^ 

lUttarch Ptogrami 

— SWo*- S ••loffd equip. » 

Describe 



% 



Figure 4 

Service Report for an Aesoclete Profeeeor 
In the Department of Electrical Engineering 
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To Htodt of Departmentsi 

Tho complotion of this Report for the stoff member listed will provide doto for the Univertit/t request for 
funds from the Stote. Therefore pfeose review the instructions corefuf/y before completing it. 



A 



The teoching assignments for the current semester or session ore listed below as submitted by your de- 
portment on the Moster Closs Orgonizotion Report, if there have been any changes in these assignments, 
indicate the current status. 



E 



CAMPUS 

ASM. 


COURSE data 


ClASS DATA 


SOSACf 

ElElD 


NUMSIR 

4 SUMIX 


lYPt 

CUSS. 


HOURS 


SrUOEfiTS 


NO. OP CUSSES 


WEfXS 




PRIUMINAPY 
ETE SUM 




SPAN 


102 


1 


6.C0 


43 


2.00 


16 




• 498 




SPAN 


102 


4 


4. CO 


48 


1.00 


16 




• 073 




SPAN 


264 


1 


2.C0 


1C 


1.00 


16 




• 130 




SPAN 


264 


4 


2.C0 


1C 


1.00 


16 




• 100 




SPAN 


360 


1 


3.00 


15 


1.00 


16 




• 255 












T 


QTAL PRC 


L. FT 


E STAFF 


K056 

j 



Since the Master Class Organization Report provides informotion on contoct teoching assignments only, it is 
necessory to supplement this informotion if port A does not represent all the assignments to Instruction. 



List in section 1 below anv odditionol assignments to regular course instruction, specifying each course and type 
of class served and the nature of the service, such as supervising or coordinating instructors teaching a multiple- 



section course, or such as teaching assistance - gracling papers, preparing laboratory materials, etc. In section 2 
indicate counselling assignments, and in section 3 indicate thesis research activities. 



c 



CAMftiS 



“^onrTr 



COURSi NO. 



TYPE 



OESCRIIE ASSIGNMENTS A ENTER APPROPRIATE % EOR EACH 



W 'RrifiuTTO'V 
^ JJl SLAET 



COUNSIIIOR fOR 



■SCHOOl (CURRICUtUM). INDICATE STUOENT lEVEl 



ENTER « 



_IE PERTINENT 






td# STAFF IN ADVANCEO-OEGREE ACTIVITIES: If ihii individuol lervts on 698 ond 699 committeet, or ottirlt in T 
Ihntii rnuorch that it not rnprtMnlnd by oiiignmnnU in A obov*. luch oi ihaMt rnoding, condidot* •lominoliont, j 
rntnorch oiiiilancn, *t<, onlor % ' 



this stoff member is employed full time by the University this session including all assignments, 
write 1 00 here; if half-time, write 50; etc. . . : 100 



% 



THE ABOVE PERCENTAGE IS SUBDIVIDED APPROXIMATELY AS FOLLOWS: 
INSTRUCTION, For oil of A and B above 



IQQ % 



RESEARCH, Organized (Project Number 

RESEARCH, Departmental. Describe 

PUBLIC SERVICE. Describe 



% 



ADMINISTRATION in this (or 

Chtek Duties: 

...» Gciioral Depi Adm. 

— - Bldg SupwrviSton 
Scfieduk Dttpwly 

ASSIGNMENTS OTHER THAN 



Spoce Deputy 

»» MgmI. ' Equip A Supplies 
_ Other 



ABOVE. Describe 



) department 

Advance Planning & Development; 

»» Insituclional Progromi 
»» Research Progroms 
Bldgi. A Reioied Equip. 



> 

% 



% 



Figure 5 

Service Report for an Inatructor 
in the Department of Modern Languages 
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To Hoods of Doporfmontsi 

Tho complotion of this Report for the staff member listed will provide data for the Universit/s request for 
funds from the State. Therefore pfeose review the instructions canMty before eomphting it. 

The teaching ossianments for the current semester or session ore listed below as submitted by your de* 
partment on the Master Closs Orgoniiation Report. If there have been any changes in these assignments, 
indicote the current status. 



A 



CAMPUi 



TSDiSTESlA" 



UMJfCI 

NEU) 



CHM 

CNM 



mi 



116 

116 



a!3i. 



2 

4 



Houn 



2.C0 

6.C0 



STUMNIS 



44 

42 



2.00 
2.00 
PTAL PRE 



OASS DATA 



NO.OE OASSfS 



16 
16 

FT 



WIMS 



: STAFF 



NEUMNAIf 

ilAff 



• 063 

• 427 

• 490 



E Since the Master Class Orgoniiation Report provides information on contact teaching assignments only, it is 
necessary to supplement this information if port A does not represent all the assignments to Instruction. 
List in section 1 below any additional auignments to regular course instruction, specifying each course and type 
of class served and the nature of the service, such as supervising or coordinating instructors teaching a multiple- 
section course, or such as teaching ossistance - grading papers, preparing laboratory materials, etc. In section 2 
indicate counselling assignments, and in section 3 indicate thesis research activities. 



c 



CAMms 


— roan — 

^ 


COURSE NO. 


TYPE 


OESCRIIE ASSIGNMENTS A ENTER APPROPRIATE % FOR EACH > 


“ESTIMATED 

1 TE SfAfr 














ENTER 

COUNSIUOS ros^ _SCH 001 (CUSSICUIUM). indicate student iew« if pertinent. %-• 




rOR STAFF IN ADVANCEO*DEOREE ACTIVITlESt If this individuol igrygi on 698 and 699 commiftMt, or oisiiti in 
thoiis rosoorch thot is not roprosontod by ossignmtnts in A obovo« such os thosos roodlA 9 « condidoto •Aominotions* | 
rosoorch ossistonco. otc. ontof 84 

•1 


1 

1 

1 

1 

1 



write 100 here; if half-time, write 50; etc % 



THE ABOVE PERCENTAGE IS SUBDIVIDED APPROXIMATELY AS FOLLOWS; 
INSTRUCTION, For all of A and B above 






% 



RESEARCH, Organiied (Project Number_ 
RESEARCH, Departmental. Describe 



% 



% 



PUBLIC SERVICE. Describe 



% 



ADMINISTRATION in this (or 

Ch xk DmImii 

Dpfvf. Adm. 

SupgrvittOn 
Schodufo Dtputy 



Space Deputy 

AAQmt. - Equip 4 Suppliei 

Qtbo r_ 



ASSIGNMENTS OTHER THAN ABOVE. Describe 



) department 

Advonct Plonning & Dpv«lopm«ntt 

IfMlruclionol Progromi 
4e%eorch Pfogromi 
— Ikfgs. & Related Equip. 



% 



% 



Figure 6 

Service Report for « Graduate Asalatant 
In the Department of Chemlatry 
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the teaching assignments. Table 5 Illustrates the computation of the 
final values for each of the various assignments, both In staff time and 
salary expense. The left hand column of Table 5 indicates the source 
of the data. The example Is for a staff member charged to education by 
the Payroll Department, who Is employed full time and whose earnings 
plus benefits are $5,750 for the semester. This amount Is distributed 
to each of the teaching and non- teaching assignments, such that the sum 
of the assigned PTE Staff and assigned salary expense are equal to the 
employed PTE Staff and salary expense. (Note that the non- teaching 
assignments are entered as assigned FTE Staff.) ,The mathematics 100 
course has been charged with $1,322, education 300 with $1,552, the 
Conference & Correspondence Department with $1,438, research In educa- 
tion with $575, and adminstratlon in education with $863. 

By sequencing those assignments that have both assigned FTE Staff 
and salary expense by course and type of class or other assignment, 
the total course expense and expenses for the other activities within 
each department are computed. 

Table 6 is a partial listing of courses offered by the Chemistry 
Department during the first semester 1962-63 and their total cost. 

This table Illustrates the determination of the direct cost, that is 
the salary expenses. Each course (identified «t the right) has ah entry 
showing the number of students, student class hours, the average number 



of students per class, the amount of professional and/or graduate assist 



ant FTE Staff time and salary expense Involved In teaching this course, 
the average salary level of the staff members teaching the course (on an 
academic -year basis) and the total salary expense. By considering each 
of these elements separately It is possible to appreciate why tVie direct 
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Table 




course expen.e 1. what It la. I„ other word., the co.t v.rlee with the 
salary level of the teacher, the number of hours the desses meet each 
week, and the amount of staff time needed to teach the classes. If the 
per-student cost Is to be analysed, then the number of students In the 
course Is another variable to be considered. The question of how the 
Indirect espenses for each course are determined will be Illustrated 
below under the topic, "Developing the Indirect Costs". 

The direct espense. for "The Conference 4 Correspondence Process" 
The Field Service Process" are determined along with 'The Degree 
Process". If an Individual staff member has had assignments In 'The 
Degree Process", his salary Is credited to the department to which It 
was charged. It 1, then redistributed to the departments for which his 
services were performed. This procedure Is Illustrated Table 5 which 
shows the transfer of saUry expenses for a person charged to the Educa- 
tion Department but assigned to teach a cUss offered by the Mathematics 

p ment. Similarly, assignments to 'The Conference 4 Correspondence" 
or tThe Field Service Process" receive salary charges. 

The re-dlstrlbutlon procedure establishes the direct expense 

for the various processes, assuming that the correct assignment was made 

for the professional staff charged to 'The Conference 4 Correspondence" 

and 'The Field Service ProcessV department and not analysed In the 
service report apparatus. 

ft 

Another part of the direct cost procedure In 'The Degree Process" 
Involves computing the student fee Income. For each student It la neces- 
sary to generate one record with appropriate statistical data and match 
this record with one the Bursar uses to record fees paid. From this 
match It is possible to determine by the fields of study and level how 


















■Rich th« itudenti contribute to the unlvereity'e general fund Income, 
exdludlng dedicated feea for realdence halla, health service, football 
tickets, and the like. Included are such things as non-resident fees, 
general service fees, and fees waived for persons who receive schoUr- 
shipe. In the fee study, the student fee income for each field of study 
and student level is averaged, and the direct cost process is completed. 

PevelopinR the Indirect Costs 

Initially several miscellaneous distributions (outside the main 
system of allocations) need to be made. First, the overhead recovery 
for contract research is transferred from a single income account to the 
departments that earned the Income. The transfer is made on the basis 
of the amount each department contributed to the Income. Then the 
total expense in the general funds for equipment is computed, and each 
department's equipment expense is revised. The assumption is made that 
Che total expense for equipment is an approximation of the depreciation 
expense, and this amount is redistributed to each department based on 
the ratio of the current value of the equipment each department has in 
its Inventory to the total value of the equipment in the university. 

The purchase price for equipment should not be a part of the expenses of 
a department in the year of acqulstlon, but the depreciation should. 
Universities in general do not have the necessary depreciation schedules 
so the former method is employed. 

Finally, departmental income in '*The Degree Process" departments is 
netted against expenses to c-mplete these miscellaneous distributions. 

As a part of the payroll procedure, the staff benefits are accumu- 
lated by department from the individual records for each staff member 
charged to the department. 
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Figure 7 presents a schematic diagram of the indirect expense allo- 
cations^ which start when the staff benefits have been charged to all 
departments and have been credited to the general expense account. This 
step is indicated on the flow diagram by the dotted lines originating 
from the circle enclosing the words 'Tringe Benefits". 

Next the expenses of physical plant are allocated to the departments » 
and these expenses include not only those incurred by that department 
but also the physical plant's share of the staff benefits charged prev- 
iously. The square footage assigned to each department is the statistical 
basis for making this allocation. In a general way this probably repre- 
sents a reasonable basis for determining a department's participation in 
this expense... Admittedly this is an over-simplification, and additional 
study needs to be made"for.a better distribution of this large and grow- 
ing expense. 

Next the General University Administration and Expense is allocated 

12 

to all departments (except physical plant and the deans' administration). 

The statistical basis employed to allocate this pool of expense is the 

gross expense in each department that is to be charged. The doctoral 

13 

thesis of F. R. Ford examined the growth of these expenses over a 
40 year period at Purdue University. Dr. Ford discovered a linear re- 
lationship between the expense for teaching and research and this 
category, General University Administration & Expense. His finding is 
the basis for this allocation. Again, the expenses allocated include 
~12 

The "deans' administration" refers to a separate expense account for 
a dean and his staff in those schools or colleges which supervise several 
departments. If a dean has only one or two departments for which he is 
responsible, usually no separate account is maintained. 

F. R. Ford, The Growth of Supporting Operations within a University 
Organization; A Historical Study , unpublished, Purdue University, 

Lafayette, Indiana, 1962. 
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thoie incurred by the depertnente In thii group (the offlcei of the 
President, the Vice President & Treasurer, the Business Manager, 

Alusmi Relations, University Navs Service, ) plus the expenses 

previously allocated to these departments. 

The expenses of the library, including all previous allocations, 
are divided asiong the users. Information for this division came from 
a comprehensive study of the expense and users, and resulted in a 
distribution of 16 per cent of the expense assignable to undergraduate 
students, 46 per cent to graduate students, and 38 per cent to the 
faculty in direct proportion to the use of the library by these groups. 
The faculty portion (38 per cent) is distributed on an PTE Staff sta- 
tistical basis to the teaching and research departments in 'The Degree 
Process" and to certain departments in "The Field Service Process" 
that use the library. The remaining 62 per cent will be allocated as 
an iroplementary expense to the several students' fields of study and 
levels on a student -population statistical basis (see Table 8). 

The General University Expenses Implementary to Students are sepa- 
rated into those that are provided for graduate and those for under- 
graduate students and then allocated to student fields of study and 
level on a student -population basis. This pool of expense includes 
expenses for the offices of the Registrar, the Dean of Men, the Dean 
of Women, the Graduate School, the Intramural Athletics, and others 
whose function is to serve primarily students rather than staff 
members . 

The expenses that are implementary to students are not allocated to 

Gerald L. Quatman, The Cost of Providing Library Services to Groups 
in the Purdue University Comsunity - 1961 , Purdue University Libraries, 
Lafayette, Indiana, 1962. 
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the various teaching and research departmenta In "The Degree Proceaa", 
but to the student fields of study. The results of this allocation 
will be ahown later. 

After the expensea of the dean's admlnlatratlon have been allocated 
to the departments under hla authority, all allocations have been made, 
and the overhead of the university has been distributed to all depart- 
ments In the three processes. 

To give an example of the final product from this allocation pro- 
cess, Table 7 haa been prepared to llluatrate an income and expense 
statement for the Department of Aeronaut lea and Engineering Sciences. 
Note that the department's expenses are separated Into Teaching and 
Research, and both have direct and Indirect expenses. The Research 
expenses, listed on the right In Table 7, are discussed first. 

The grants for contract research, listed under "Paid from Special 
Grants", are Included In this study for two reasons: they must be 

considered as an Integral part of the research activities of this or 
any other department, and the gross expense of a department Is the 
gf;iit£stlcal basis for allocating the 'General University Administration 
and Expense". If contract research were excluded, the allocation to 
research In the several departments would be understated. 

The general funds of the university support salaries and the 
Indirect expenses which are shown under "Pt.ld from General Funds". 

The salary expense data are taken from the service report analysis as 
Is the total amount of departmental administration. The latter has been 
divided between teaching and research on an FTE Staff statistical basis. 

At the beginning of thi.. section, it was explained that the Income 
received from contract research to cover the university overhead was 












X 



•X 






'm 

-% ^*2 

A ^ 



-4 






»<i? 









I i 












’'S 



- 


■A 

Xu 


'■'# 












X *4 

4 








X- 




















•% 


.«i 














-% 


* V 




»» 


% 4' 


'•4 




4r 














"■ 


\ -■ 
















X . 

% X 








A 


4-' 


x' 








X 






















X ^ 






X, 


X 


Xf 










.« V 






A 
















^ <r 






< 


X, 




X 4 








X 


\ 


<» 


X X 




■H. w 
< 






X 




Xt- 




? 








% 

-sT ^ 


i 

>. 




\ 




>■ 


X 










t ' 




<' Xc 

^ 'X 




s 


4 


A(r 

A 

\ 


V 


X. 




< 4 




'X 








X 


% 








XtS 


4 




X 


■X 

X 

V 










- 


*% < 


V 


*r ^ 




" 


■ 


t X 

X 


< 

M 

’S 






^ %v 


■’V. 












:2t 


s. 





x: 4 «. 



4' 



-c 



, ^■ 

I ^ 



- 4 r 



^ 

X 



vS 









¥ 



N. 



s 






^ \S 
s'^ \S 












:? 



•^V > 



V 

\ 



'S. 






t 



I 



% >. 

^ i 



^ t 

t ^ 

y.' <•■ 



%. 



I 






>^ ^r* % 

^ C 



> ii 



I 



\ 

%» 



-1^ 

V 









I 

I 









I 



^ %•, 

hO 

• ‘>^<» 

< 9 






w XI c 

2 5 

•k C 



'%n 

<h 



I 



K 

% 



\ 

■^j 






.1 



¥ I 



ji^ 



t 



^ \SJ 

tjfe . V 



f 



s » ' » 

^ H' * 

*, ?( ? 

Ill 



v^ 

V 



V 

\ 



f 



f 

f 






%v 



I 






I" II 






V 



X ' 



i 



V 

,\ 



I 






4 

X 




t 




\ 

% 



N 

X 



1 ^ 

I. 






^ $ 



■' i i 



-*■ 



1 1 



V" 



iiS!tiiiiiiiiiiiiii 



\ \ 



‘ • * . V 



HHliitf 



Wtliilllll 




distributed to the depertments thet esrned this Income. The Item 
‘Income £rom Reseerch Overhesd" In Tsble 7 shows Aeronsutlcs b 
Engineering Science’s portion of this Income, $50,bl4. It Is sn off- 
set to the totsl "Indirect Expense Allocstlon" of $80,677. 

The Item transfers of professional saUrles to cover teaching 
assignments represents staff salaries paid from special grants but used 
to supervise grsduste students working on their thesis research. These 
students select s course celled ”M. S. (or Ph.D) Thesis Research". In 
some esses this teaching expense Is paid from special grants. 

"Contributed Sslarles" Is the off-setting smount Introduced for 
stsff members who supervise theSls reseerch but who ate not on the 
payroll. This sltustlon can occur (1) because the persons ste not 
university employees but are a part of the environment for learning 
(e.g. United States Oepsrtment of Agriculture research personnel who 
work at a university) or (« In the suemer session when acsdemlc-yesr 
sppolntees supervise thesis research without compensation. 

The ‘Total Expense" and "Net Expense" are determined and the latter 
transferred to ‘Teaching". This transfer assumes that teaching and re- 
search In a university are essentially one, and they are both related 

to students. 

The expenses for ’Tesching” shown on the left for this department 
•re set forth as direct and Indirect, with the analysis of the latter 
having been covered earlier In "Developing the Direct Costs". All 
Indirect expenses are distributed to courses. The Indirect expenses 
Incurred by the department are separated Into those that are Irople- 
mentary to staff and those Implementary to students. The reason for 
the separation Is related to the distribution of these expenses to 
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the course! offered by the depertroent ^ one is distributed on an FTE 
Staff statistical basis and the other on student class hours. The 
equipment expense (or estimated depreciation expense) which was allo- 
cated to this department has been added to the Supplies and Expense 
account, and it will be distributed on a student-class-hour statistical 
basis. 

The expenses of "Administration" of the department have been dis- 
cuased above. This cost is distributed to courses on an PTE Staff 

i N 

statistical basis on the assumption that administration means direct- 
ing people. The "Research" expense is distributed to courses with 
80 per cent assigned to thesis research courses and 20 per cent to 
all other courses on an FTE Staff statistical basis. The reasoning 
that underlies this distribution of 80 per cent to thesis research is 
the fact that this expense is implementary to students who are learn- 
ing to do research. It seems appropriate, therefore, that these courses 
should bear a large part of this expense. The 20 per cent distributed 
to all courses on an FTE Staff statistical basis assumes that research, 
in general, stimulates and motivates all the staff, and some of this 
expense should be borne by all courses. Admittedly the 80 - 20 
division is arbitrary, but not without logic. 

The "Physical Plant" expenses were allocated to departments on a 
square-foot-of-assigned-space statistical basis. Because the largest 
part of departmental space is classrooms and laboratories and these are 
implementary to students, the expense is allocated to courses on a 
student-class-hour statistical basis. Laboratory classes are weighted 
four times that of non- laboratory classes. This particular weighting 
scheme is used because of the relative sise of the student-stations be- 
tween the two types of space. . 












The "Llbrery” expeneee elloceted to thle depertment ere distributed 
to courees on an PTE Steff stetletlcel besis, Just ss the expenses were 

brought to the depertment in the first piece. 

The expeneee for •'Computer Activities" ere the only "Activities 
Releted to Teeching & Reseerch" in this depertment, end these costs were 
Incurred when seversl staff mes*ers, both professional staff and graduate 
students, were assigned to work on a coaputer project. A conference with 
the head of the department revealed that about 40 per cent of this expense 
should be distributed to the two courses that teach computer programming 
and bO per cent to thesis research courses which used the computer for 
processing theses data. Bhen the department expenses have been distri- 
buted to all courses on the appropriate basis, the courses bear their 

•hare of the total indirect expenses. 

It is now possible to complete the examination of Table 6 and under- 

stand how each course Is charged with Its pro-ra,.a share of the Indirect 
expensea which were either Incurred by the department or allocated to It. 
Throughout the discussion, of both direct and Indirect expenses, the 
Judgment factors that are Involved In each decision were presented. 

Toat these expenses are estimates Is obvious, and Identical problems 
are faced whenever any production unit has Joint products. 

The final Illustration of the analysis of "The Degree Process" Is 
shown In Table 8. It presents Income and expense data for 193 students 
In one semester of their sophomore year In the electrical engineering 
field of study showing that these students have selected a wide array 
of courses. The total cost of these courses Is $82,990 or $430 per 
student on the average. To this cost Is added the expenses Implementary 
to students: general university expenses and the library expenses that 
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Table 8 

1962-63 Income & Expense Statement 
for 193 Students In Electrical Engineering Field of Study 
In one semester of their Sophomore year 



Course Identification 



Course 

Enrollment 



Course Expense 
per Student 



Total 

Process 

Expense 



A&D 


103 


Non 


Ub 


I 


5 


$ 10 $ 


50 






Ub 






5 


82 


410 


A&D 


113 


Non 


Ub 


I 


3 


18 


54 






Lab 






3 


78 


234 


A&O 


402 


Ind 






2 


129 


258 


BAND 


210 


Lab 






8 


94 


752 


ECON 


210 


Non 


Ub 


I 


19 


12 


228 






Non 


Ub 


II 


19 


22 


418 


EE 


203 


Non 


Ub 


I 


181 


39 


7,059 






Non 


Ub 


II 


181 


52 


9,412 






Lab 






181 


62 


11,222 


EE 


204 


Non 


Ub 


I 


5 


8 


40 






Non 


Ub 


II 


5 


103 


515 






Lab 






5 


97 


485 


ESC 


301 


Non 


Ub 


I 


4 


66 


264 


ENGL 


185 


Ub 






5 


33 


165 


MATH 


261 


Non 


Ub 


I 


136 


9 


1,224 






Non 


Ub 


II 


136 


40 


5,440 


MATH 


262 


Non 


Ub 


I 


45 


12 


540 






Non 


Ub 


II 


45 


35 


1,575 


PHYS 


261 


Non 


Ub 


I 


145 


24 


3,480 


• 




Non 


Ub 


II 


145 


37 


5,365 

• 


SPE 


314 


Non 


Ub 


I 


2 


90 


180 


Expenses 


for 


193 


students 


in Electrical 


Engineering 





student’s field of study in Sophomore year; 
Course Expenses 
Other Expenses: 

Gen. Univ. Exp. Implementary to Students 
Library (Implementary to Students) 

Total Expenses 



$ 82,990 



11,330 

2,172 



Less Income; Student Fees 
Net Cost to the State of Indiana 



96,A92 
39,951 
$ 56,541 









Average 
Expense or 
Income, per 
Student 



$430 



59 

ll 

500 



207 

$293 
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are attlgnabU to these W3 students. The total expense for these stu- 
dents is $96,*9a of which $39,951 were paid by the students themselves. 
The remainder, at Purdue University, Is borne by the State of Indiana. 

In other Insltutlons It might be paid by endowment Income, or It might 
be borne by the Institution Itself If the current operations were run- 
ning a deficit. No doubt there are universities that have a combination 
of all these sources of funds, and the division among them at any one 
Institution will depend on Judgmental factors as well as on how the 

donor intended the Income to be used. 

In order to reduce the amount of details, the methodology of 
analysing "The Conference & Correspondence Process" and "The Field 
Service Process" are omitted, with the understanding that similar 
statements of Income and expense can be determined for them. Neither 
of these processes Is assigned participation In the "General University 
Expenses Implementary to Students", however, but otherwise the same 

categories of Income and expense are Involved. 

The analysis presented In Table 8, "1982-63 Income 8 Expense 
Statement", susmmrlxed the financial elements Involved In providing 
the environment for learning for 193 sophomore students In the electri- 
cal engineering field of study for one semester at Purdue University. 

In order to give some Indication of how one semester for one portion 
of 'The Degree Process" Is related to the other processes, Table 9 
has been prepared. It shows a combined cost for 'The Degree Process" 
for the three operating periods (two semesters and a summer session) 
and averages the cost for freshmen, sophomore, Junior, senior, and 
graduate students by combining the various mudents' fields of study 




Table 9 

Purdue University 1962-63 Cost Study 
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enc® Proceia" and ’"The Field Service Process” are shown also, with the 
sum of the net expenses for all processes being the state appropriation 

for 1962-63. 

Table 9 shows that sophomore students cost the State of Indiana 
$724 per student on the average In 1962-63. Since a single semester is 
about 40 per cent of a fiscal year in terms of time and expense, the 
average cost would be $316 per student for one semester ($790 x 40 per 
cent). This cost is comparable with the cost of $293 per student listed 
in Table 8, and shows that electrical engineers in their sophomore year 
cost less than the university average. 







50 



IV. THE SIGNIFICANCE OP THE COST STUDY PROCEDURE 



Yhc proc6dure described in Chsptcr III completes whet wes referred 
to as a Manual of Instruction in the "Introduction". It has been in- 
cluded In this work because no other publication on cost analysis for 
a university describes this type of procedure. Without this methodology 
or one similar, it Is not possible to employ analytical tools, because 
there Is no possibility of analyzing data that are not In a format that 
permits the analysis. The "standard" cost study that Is usually employed 
by universities considers student credit hours or full- time-equivalent 



students as the basis for computing costs, and these studies have been 



Chapter II described this procedure as a construction of costs with 



physical units as building blocks, meaning this micro-analysis starts 
with the smallest economic units In the environment for learning and 
combines them to determine the total costs. This analysis of the build- 
ing blocks, the classes. Is the most Important consideration In any fore- 
cast of financial needs of "The Degree Process". The cost function show- 
ed t'hat changes In cost are proportional to the number of classes. This 
analysis of the building blocks Investigate s the factors that determine 

Financial Reports for Colleges and Universities , The University of 
Chicago Press, Chicago, 1935, pp. 177 ff. 



discredited since their Inception. Why they continue to be used is 



difficult to understand. 



Analysis of the "Building Blocks" 
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the number of classes and the cost of the Input factors (both variable 

and fixed) that produce the class. 

The factor that determines the number of classes for any course Is 
the class size policy that the department considers appropriate. If the 
policy Is changed by increasing the number of students per class, the 
number of classes will be reduced. If the number of students per class 
Is decreased, the number of classes will Increase. 

The cost of classes is Influenced primarily by the salary level of 
the teacher and the amount of the teacher's time that Is assigned to 
the class. One way to change the cost of the class, therefore, is to 
change the salary level of the teacher by assigning either higher or 
lower paid staff members to It. Still another way to Influence the cost 
of the class Is to allow more or less time for teaching the class. Since 
the salary expense per class Is determined from the product of the staff 
member's salary times the staff member's time (expressed as a percentage), 
increases or decreases In either or both factors act In the same direction 
with the costs following Increases or decreases. 

Should the class have other variable expenses, the cost can also 
be changed by either substituting less expensive Items for the more 
costly, using fewer of the Items, or discontinuing the use of the Items. 

It was pointed out In Chapter II that a university can grow indefi- 
nitely from a study of the economlcs-of-operatlon, though there may be 
dls-economles of size In the management costs. The question of whether 
or not these dls-economles exist can only be studied meaningfully In 
relation to the classes. The "fixed costs" (which may In reality be 
variable costs) may be growing In any Institution quite rapidly, but 
these costs must be related to the classes In the environment for 
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! learning if any objective answers are sought to questions about the 

f coats being "too high" or "growing too fast". These questions can be 

observed either historically by comparing the fixed costs per class 
through time or with a simulation model. The latter demonstration will 
require the assumption that was followed to allocate the expenses of 
the category "General University Administration & Expense" to be re- 
vised. This assumptlo.i was derived from the observation that these 
expenses historically were proportionally related to total expenses 
for teaching and research, which treats these expenses as variable 
costs. In fact they are not variable but fixed costs within any one 
planning period. An answer to the question of what influences their 
changing must be discovered. Probably another simulation model can 
be constructed to make this analysis, considering both the factors that 
are fixed in an absolute sense (every university will need a chief exec- 
utive officer, a financial officer, a registrar, and an administrator 
who supervises the activities of the teaching and research staff) and 
those factors that are variable to the level of the operations of the 
various administrative units. 

Development of the Simulation Model from the Cost Computations 

The assignment of costs to classes detailed In Chapter III describes 
a careful analysis for portraying the economic factors In operation in 
an environment for learning. This technique is important not only to 
give realistic estimates of the present costs but also to provide data 
for the simulation model. 

This second use of the data involves developing a "Total Class 
Requirement" for each class. This concept Is similar to a blll-of- 
materials approach that a factory uses to simulate production. Table 6, 
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"A Partial tUt of Chemlatry Courses with Expanses" Illustrates the fact 
that data on staff time needed to teach each class and the salary level 
of the teacher have been determined, with the remaining problem one of 
segregating the "Indirect Expense" Into variable and fixed costs. 

Chapter III also explained the allocation and dlatrlbutlon process; 
and Table 7, "1962-63 Income 6 Expense Statement for the Department of 
Aeronautics & Engineering Science", Illustrates the elements that must 

be separated. 

The analysis of the ''Indirect Expenses - Incurred by Department" 
(shown in Table 7) which are implementary to students must be assigned 
to the classes that generate these costs. The basis for this alloca- 
tion presupposes a study of each department to secure the information 
class by class. The results from this survey will be a factor for each 
class that gives the variable cost per student, analogous to the per- 
student factors in Table 4, "The Class Teaching Requirements". 

The category in Table 7 labeled, "Indirect Expenses - Allocated to 
Department" are largely the fixed costs, with the exception of the net 
cost of research which came from the analysis of both special-grant and 
general fund research activities. Some simplifying assumption can be 
made to express these research costs, possibly as a variable cost per 
student for students enrolled in thesis research. 

These two elements of the variable cost, direct salary expense 
and per-student expense, generalise the 'Total Class Requirement" idea. 
The details of the per-student factors for any one class can include 
laboratory or classroom supplies, depreciation for specialized laboratory 
equipment, the net cost of thesis research, and costs of "Activities 
Related to Teaching & Research" which are needed for specific classes. 
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When these per-student factors become knovm, they not only can be use^* 

In the simulation model but also in the computation of costs by using 
the factors as a statistical basis on which the variable expenses of 
the department can be distributed to the various classes. 

Inherent In this simulation model Is the fact that the average 
variable cost of each class Is equal to the marginal costs. Figure 8 
Illustrates the geometrical relationships that must exist if marginal 
cost and average variable cost are equal, which demonstrates that there 
is a linear relationship between cost and output. This relationship 
means that the marginal class does not induce a greater- than- or less- 
than- proportional Increase in output. From this result, It is appar- 
ent that the variable cost curve computed In the simulation model will 
be a straight line which. If extended, would go through the origin. 

The marginal and average variable cost curves will be a horizontal 
straight line without the upturn beyond c' shown In Figures 1 and 2. 

Horizontal marginal and average cost curves are a result to be 
expected because of the parameters In the simulation model. There 
are no constraints within the model on the number of classes that can 
be offered in the planning period. It is therefore not possible to 
recognize the size of the plant or to forecast when the level of opera- 
tions goes beyond c' where variable costs begin to rise. Perhaps It 
will be possible to determine this constraint with a more sophisticated 
model, interrelating the simulation model with the new scheduling 
techniques referred to in the next section. The model described in 
this section does not now have this feature. 

The interdependency of the simulation model and the cost compu- 
tations denotes that future costs will be based on current costs, 
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modified by anticipated salary or general price-level changes in the 
costs of the factors of production. These ceteris parib .»8 assumptions 
are implied in the simulation model, with the change in the total 
level of expense dependent marginally on the changes in the student 

mix. 

Ultimate Use of the Simulation Model 
Besides being a tool for estimating the resources needed in some 
future period to provide an environment for learning, the simulation 
model will give data on the number of c lasses needed for each course. 

To implement this least-cost plan, the students who enter the univer- 
sity must be scheduled to these classes and no more. If additional 
cUsses ere formed simply because the schedule of classes was not 
properly constructed, then the plan developed by the simulation model 
will be violated and costs will be higher than planned or necessary. 

Methods of scheduling now being developed give promise of being 
able to solve this problem. The problem is one of finding a schedule 
with a given number of classes, each limited to a certain number of 
students. The time table for the classes must be arranged in such a 
way that the students can enroll in the courses they select without 
two or more classes meeting at the same time, the staff members who 
are assigned to teach the classes can do so without two or more cUsses 
meeting at the same time, and the classrooms and laboratories can be 
used without exceeding the total number available or having more than 
one class meeting in the room at the same time. The simulation model 
will have reported the quantity of staff time needed to teach these 
classes, and presumably this amount will be available. This schedul- 
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Ing technique will therefore Implement the leeit-cost plan developed 
by the simulation model, assuming the physical plant Is large enough 
to accommodate the number of classes required,, If the latter con- 
dition is not met, then the number of students will have to be reduced 

or additlotuil space provided. 





Cone lusion 

The idea underlying all the details presented in Chapter III is 

p 

that the "product" of the environment for learning is represented for 
analytical purposes by the number of classes. The expansion or con- 
traction of coot is proportional to this quantity. 

[ 

The input data have to be viewed in these terms for a meaningful 
analysis. The accounting information must be related to the operating 
period under study and not to either the preceding or following period. 
That Is, the expenses must Include only those incurred or assignable 

I and not just paid during the period. For example, fringe benefits 

are usually paid in various installments that do not always coincide 
with the time the staff members perform their services. If the cost 
of fringe benefits is to be properly determined, the expense must be 
charged in the operating period being analyzed; should the payment 
not be made until later, "Accounts Payable" can be credited. Like- 
wise income must represent only that which was earned and spent during 
the period. Student fees and overhead recoveries from contract research 
must be credited to Income at the appropriate time, and not just when 
I the casht payment is received. If contract research is paid in advance, 

^ the Income must be credited in such a way that only the amount needed 

I for the operating period is entered, with the remainder entered in a 

1 
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balance sheet account appropriately named (e.g. 'Tunds Received but 
Reserved for Future Operations”) . 

These statements simply describe accrual as contrasted with cash 
accounting. Both Income and expense are needed in this analysis, 
because the only satisfactory response to the question, ”How much does 
it cost?” must be another, ”From whose point of view: the state, the 

student, the sponsor of research, the endowments of the institution, or 
from all sources?” Unless the second question properly defines the first, 
the answer can be misleading. Any response not based on accrual account- 
ing may be in error. 

Fortunately the data for the physical units descriptive of the out- 
put (i.e., the number of classes, the staff members employment terms, 
and the number of students registered in the university) can be assign- 
ed to one or another semester, quarter, or session. Some over- lap may 
exist between one semester and another, but an arbitrary decision can 
be made in such a way that the functional relationship between cost 
and production will not be distorted. The count of the number of stu- 
dents in the operating period must be related to class enrollments, and 
illustrations of a registration report and course enrollment report are 
Included to show how one data source will produce statistics which accu- 
rately represents the student data. 

The procedure described in Chapter III demands precision in account- 
ing and processing data. The data requirements, however, are not impos- 
sible to meet (the accounting ideas have been known and practiced in 
most enterprises for many years) . The methodology follows a simple logic 
that is in most cases self-explanatory. This system of uniting fiscal 
with production data will permit the analysis that is set forth in 
Chapter II to be made. 
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The discussion of the significance of the cost study procedure 
is not exhaustive of the various supplementary considerations that are 
relevant for understanding the economics of a university, but this 
chapter is included to point out some of the more obvious things that 
can be studied with the data. 

Finally this technique for analysis provides a basis for making 
per-student cost comparisons, either Inter-lnstitutlonally or intra- 
insti tutional ly . Whatever per-student quantity is selected for com- 
patlaon: per class, per course, per student's field of study, or per 

level of student, the reference is to an average cost per student. 

The calculation of this average locates a single point on an average 
cost curve. The comparison of this point with a second point on 
another cost curve becomes meaningless without knowing the shape of 
both curves such that comparisons are possible over the full operating 
range. Unless this comparison is made, the coincidence of two per- 
student costs at a given level of output is not indicative of cost 
in relation to production. At a slightly higher output, one case 
might have a substantial drop in the cost per student while the other 
might rise. The knowledge of this actual situation is highly relevant 
for planning the future. The analysis of the "building blocks", or 
classes, is one apparatus available to ascertain the facts - which 
is the rationale for this thesis. 
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